CCM Board Testing

k.w.b = Known Working Board

Board 1 testing

Visual Inspection — look for all parts being installed similar to a k.w.b.
Solder a short across R15 on bottom of board.

Solder a short across J3 on top of board, two right most holes.
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TEST SETUP

Remove power from backplane if it’s on. (Power supply “Output On/Off”
button).

Using a k.w.b. 3,4 & 5 connect Board 1 to Board 5.

Plug 4-board unit into backplane (Blue cable and Orange fiber connected).
FE Boards should be plugged into slots J3, J5, J14 and J16 of the HO-
Backplane.

Turn on the +6.5v supply then the +5.0v supply.
With four FE boards installed on backplane the currents on the P.S. Display

should be: +6.5v: ~1.97A +5.0v: ~2.39 A
'If there is a large difference then there is a problem.



Double Click the CCM_Debugger software on the PC, it will open in a new
window.

'Make sure com port 2 button(upper right) is selected in CCM_Debugger
window

Click “File Open” button, Select Sequential Core.sls from CCM Testing
folder.

Click “Run Once”, the middle section of the window should display the
results. The Node # column will contain the CCM hardwired ID. The Status
will display the contents of the Status register and the RdData column will
display a count of 01-20 in rows 25-63 every other row as shown below.
The current of the supplies should increase to: +6.5v : ~2.16A +5.0v : ~
3.73A

“ 2 (MS HCAL CCM debugger, ¥1.4.1, filename - C:ccm_debugger,CCM_TESTING!, sequential_core.sls - | Ellﬂ
H B O L v ! X 5 &N Bl

File Open File Save  File Save As Mew File LCompile Bun Once Run Stop Show/Hide Setup E xit

put B3 32 o~ Comd |Code |Datawi|Ailng |RlLhg |Modedt [Status |FidDatsl « ” |

gt 0 : — IBF I20 'I IEl I I I ‘?I ComPortl CormPart2 ComPort3

put &3 8; . . ComPort I ComPartD I ComPort0 I

w143203211651; * wiite datas to i2c core? board3 CCAT 2 <0 40 3 m aa aa

w0143303221850; % wite datas to 20 core2boandd CCA2 |15, pF g 5 o o ComPortd | ComPotd | Assion |

w01 43403231657, * wiite datas to i coreZ board3 CCA:

w0113504;*wite datas toi2c core2 board3 goll registers L ||| 4 MO CO & 2 m 04 Bit presentation of selected bytes |

w11 3615 ;7 write datas toiZc core? boardd gol? reqgisters 5 M0 I q 2 m 04

wi241603261651; * wiite datas to i2e core? board2 CCAT

wi0241703271851; % wite datas to i2c core?board2 CCa2 |6 MO CO g 2 m 04

w12418032 81651, % wiite datas to iZc core? board? CCA:

w 021719309 ; *wite datas toi2e core? board? goll registers C i MO to s 2 o 0

w027 207116 ; % write datas to i2c core? board? gol? register g w0 Co 5 2 m 04

wOB41603217 16 51; " wiite datas to i2c cored board2 CCEA g K0 o a 2 m n4

w8417032131851; % wite dataz toiZc cored board2 CCE

wOB418032191651; " wite datas toi2e cored board2 CC2 (|10 MO CO 8 2 oo

w081713020; % wite datas to i2c cored board2 goll registers 1 [Xln] co a 2 m 04

wl81207127 ;% write datas to i2c cored board2 gaol2 registers

wO1B4 0032221651 " write datas to i2c coreb boardd CC2 (12 {MD ED 5 z L1

wO16471032231851; % wite datas to i2c corebboard] CCA 13 K0 co 5 2 m 04

w164 2032241651, % wiite dataztoiZc coreb boardl CC2

w167 3025; % wiite datas to i2c coreb board] goll regizters | 14 M0 £0 B z m o4

w0161 47 32 % write datas to i2c coreh boardl gol2 registers 15 kA0 Cco a8 2 m 04

'S’e?;_zg et B |M0 o g 2z o 04

wD1'294331; 17 k0 ] ] 2 [y 04

qget 4

Ww01294341; 18 k0 ] ] 2 m 04

get 4; 19 k40 co a 2 m 04

W tﬂi 231350; 20 r0 ] ] 2 m 04
=

5\101291 IE1: 21 0 1] 2 2 o 04

getuﬁ;:au S151- 22 MO iCO A 2 m 04

ael 4 ‘ lzm Mo oo 5§z 01 o

WDJ3U41?1; 24 k0 ] 4 2 m 04

ST I L 3 (o (o4 o

get 4; 26 k0 Co 4 2 m 04

w11301190; — " T - - e n




* 2 CMS HCAL CCM debugger, ¥1.4.1, filename - C:\ccm_debugger,CCM_TESTING  sequential_coresls

=10l

= = ] & o & X =3 &N Kl
File Open File Save  File Save As Mew File LCompile Bun Once Run Stop Show/Hide Setup E zit
WDE1201 21 = it datas to 2 cared board2 g2 registars sl |#_ |Comd [Code [Dataiwjtilng |RLhg |Madett|Status [RidDatd o] computt |[Componz | ComPons |
w016 400322216 51; * wite datas to i2c coreb board] CCE 32 K0 Co 4 2 m 04
wO16471032231851: % write datas to i2c coreShoard] CCA  |[og PR T} 3 0 TR ComPortd | ComPort0 | ComParto_|
w164 2032 24 16 51; * write datas to i2c coreb board] CC2 E ComPortl I ComPortl] I Assi I
w0161 3025; % wite datas to i2c cored board1 goll registers | 24 r0 Co 4 2 ] 04 omPart omFart SEI0L
01671 41 32; % write: datas to 2 5 board] gol2 regist - -
x 01294321: Hilte feas 10 15 arsa BRard gele TPsiers 5 <4 44 3 m 04 0 Bit presentation of selected bytes |
get 4; 36 k0 co 4 2 m 04
;\JEtDFEI 4331; a7 <4 44 3 [y 04 o7
w01294341; 38 k0 (1] 4 2 o 04
get 4;
W01291 350 39 <4 44 3 [y 04 0g
get 4; 40 k40 1] 4 2 ] 04
W ?;281 3E1: 41 <4 44 3 m 04 09
ieu 130416 1; 42 M0 CO 4 2 o 04
QEED%EI 4171 43 <4 44 3 m 04 10
get 4. ' 44 [Mo oo ] 2 o o4
wi1304181: 45 <4 44 3 o 04 1N
get 4;
wii3n1190: 4B k0 co 4 2 m 04
get 4; o7 <4 44 3 [y 04 12
'S’e?l?” AU 8 |M0 o & 2o o4
w136 4161 49 |4 a4 3 o 4 13
qget 4:
WOT3E 4171 50 k0 Co 4 2 [y 04
get 4; 51 <4 44 3 ] 04 14
wetDJBE 4181; 52 r0 Co 4 2 ] 04
W01961190: 53 |4 44 T m 4 15
getu#:as — 54 MO CO 4 2 m 04
oot 4 ‘ B |4 a4 301 04 6
wi144407; 5B k0 co 4 2 o 04
ffﬁ‘ﬂ 411 57 <4 44 3 o1 04 17
get 4; 58 k0 Co 4 2 [y 04
;vetﬂl.eid 421 | <4 44 3 o1 04 18
wi144130; =] k0 Co 4 2 [y 04
get 4;
W0144741; E1 <4 44 3 m 04 19
get 4; g2 k0 Co 4 2 m 04
_Iﬂ B2 [«4 a4 3 M o4 20 :’
4 | 3 -

63 Line(s), 321 bytes

4

If boards passes the test then put a green dot on and put into “pass” box, if fail put into “fail” box.
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Board 3 testing

Visual Inspection — look for all parts being installed similar to a k.w.b.
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TEST SETUP

Remove power from backplane if it’s on. (Power supply “Output On/Off”
button).

Using a k.w.b. 3,4 & 5 connect Board 3 to Board 5 and then Board 4 to
Board 3.

Plug 4-board unit into backplane (Blue cable and Orange fiber connected).
FE Boards should be plugged into slots J3, J5, J14 and J16 of the HO-
Backplane.

Turn on the +6.5v supply then the +5.0v supply.
With four FE boards installed on backplane the currents on the P.S. Display

should be: +6.5v: ~1.97A +5.0v: ~2.39 A
'If there is a large difference then there is a problem.

The LED on Board 3, 4 and 5 should turn on. If the LED on Board 3 doesn’t
turn on and Board 4 and Board 5 LED are on there is usually a problem
with the QPLL?2 device. Set the board aside and go to next board.



Double Click the CCM_Debugger software on the PC, it will open in a new
window.

'Make sure com port 2 button(upper right) is selected in CCM_Debugger
window

Click “File Open” button, Select Sequential Core.sls from CCM Testing
folder.

Click “Run Once”, the middle section of the window should display the
results. The Node # column will contain the CCM hardwired ID. The Status
will display the contents of the Status register and the RdData column will
display a count of 01-20 in rows 25-63 every other row as shown on Board 1
testing.

The current of the supplies should increase to: +6.5v : ~2.16A +5.0v : ~
3.73A

Click “File Open” button, Select QIE Reset Test.sls from CCM Testing
folder.

Click “Run”, the middle section of the window should display the results.
This puts the program into a continuos loop of executing the commands.
Using the Oscilloscope probe the FE cards U15 pin 6. The oscilloscope
should display a 25ns 3v positive going pulse.

If boards passes the test then put a dot on and put into “pass” box, if fail put into “fail” box.
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BOARD S TESTING

Add eight 0.01uf 0805 SMT Capacitors to the back of the board , 6 across
connector J4 and one each across resistor R2 and R13.

CLEAN : Use solder flux cleaner spray to clean the flux off of the board,
blow residue off board with compressed air. Clean with Windex.
Visually inspect the boards for cleanliness on both sides — clean when
needed.

Break the shunts on SW1 for the board ID. The ID is an 8-bit hex number

that is read back through the slow control system. Pin 1 of SW1 is the LSB.
Pin 1 is closest to the FPGA U16. Write the board ID number(decimal) on
the top of Connector J4 with a permanent pen.

Visual inspect with a k.w.b. 5.
Connect to k.w.b 1 and 3 & 4. Plug the orange fiber optic cable into the
board and install onto backplane.

Turn on the +6.5v supply then the +5.0v supply.
With four FE boards installed on backplane the currents on the P.S. Display

should be: +6.5v: ~ 1.97A +5.0v: ~2.39 A
'If there is a large difference then there is a problem.

Double Click the CCM_Debugger software on the PC, it will open in a new
window.

'Make sure com port 2 button(upper right) is selected in CCM_Debugger
window

Click “File Open” button, AD_results_v5.sls from CCM Testing folder.

Click “Run Once”, the middle section of the window should display the
results. The Node # column will contain the CCM hardwired ID. The Status
will display the contents of the Status register and the RdData column will
display the results of the A/D convertor. Row 7 & 12 should have a number
close to BAh. Row 13 ~ CAh and row 14 ~ ECh. Row 62 = 2F and row 61 =
CF.

The current of the supplies should increase to: +6.5v : ~2.16A +5.0v : ~
3.73A



" 2 CMS HCAL CCM debugger, v1.4.1, filename - C:com_debuggeriCCM_TESTING' ad_results w5.sls

=10l x|

H B & Ve ' X ) N 1
File Open File Sawve  File Saveds  MNewFile LCompile Bun Once Run Stop Show/Hide Setup E it
et 0 ; read reg #0 # Comd |Code |DatawiAlng |RLhg |Modedt |Status |RdDat ” |
gut §3 24, q 1 o 4; = | ala 'I fLng |3 J |1F° 2 ||:|4a L |D|:| d 4 ComPartl ComPaort? ComPart3
put B3 8; ComPortd | CamPortd | ComPaort0 |
put 62 47: 2 +E3  |BF 18 2 1F 04 | | |
put 61 207; ComPart ComPortd Aszzign
get 16 ; 1ead reg #32 401 Templ 3 83 |BF 08 2 1F 04
get :]lg : reag req §§3 ﬁg% ¥emp§ 4 *B2  |BE F 2 1F 04 Bit presentation of selected bytes |
get 15 ;read reg emp
get 19 ; read req #35 AD4 Tempd 9 al &) 27 - Uz L
get 20 ; read reg #36 ADS TempS ] <16 150 g 1F 04 o0
get 21 ;1ead reg #37 ADE Tempb 7 17 51 3 1F 04 BA
get 22 :read reg #38 ADT Temp_CCH ¢
get 23 ;1ead reg #39 ADB Voltage 1 - Divided by 3 5 a8 |52 3 1|04 |18
get 24 ;read reg #40 AD3 Volkage 2 - Divided by 2 g <19 53 3 1F 04 oo
b 25 ;

oot 26, T 3 F M m
get E; 11 <21 EA 3 1F 04 ]
gz: B’ 12 |2 = 3 1F 04 BA
put B3 12; GIE Reset & Leave clock to backplane Enabled |13 <23 |57 3 1F 04 Ca

14 24 58 3 1F 04 EC

15 <2559 3 1F 04 oo

16 <26 |BA 3 1F 04 oo

17 <27 5B 3 1F 04 ]

18 <62 7B 3 1F 04 2F

19 <61 |70 3 1F 04 CF

20 »E3  |BF oc 2 1F 04

Source modified | 20 Line(s), 25 bytes o

Click “File Open” button, select Pulse testing.sls from CCM Testing folder.

Click “Run”, the middle section of the window should display the results.
This puts the program into a continuous loop of executing the commands.
Using the Oscilloscope probe the four FE cards U15 pin 6(25ns 3v positive
going pulse), U16 pin 6 and then pin 7 for the high to low transistion. Time
scale should be on 20ns per division. Change the scale to 200us per division
and check pin C15 of the FE board connector — a 800us pulse should be

displayed.

Leave the scope on the 200us scale and reverse the procedure for the next

board under test.

Click “Stop”,




Click “File Open” button, Select Sequential Core.sls from CCM Testing
folder.

Click “Run Once”, the middle section of the window should display the
results. The Node # column will contain the CCM hardwired ID. The Status
will display the contents of the Status register and the RdData column will
display a count of 01-20 in rows 25-63 every other row as shown on Board 1

testing.
“ 4 CMS HCAL CCM debugger, ¥1.4.1, filename - C:,ccm_debugger, CCM_TESTING . sequential_core.sls iy ] 4|
H EX &} #y v ! X 12 & Bl

File Open File Save  File Save Az Mew File Compile Bun Once Run Stop Show/Hide Setup Exit
EE L T RN NN W FRILE dauas WL LUITEY Laias YA ST
w08120121 ;" wite datas to i2c cored board2 gol2 ngiSlBlS:I‘ i Comd ||:°CIE IDataWrIAang IHth INodeﬂ IStE't'-‘S FldDatel;I ComPort1 II ComPort? ComPort3 |
wil1640032221651;  wite datas tai2c core5 board] CC2 32 M0 co 4 2 m 04
wD1641032231861: " wite datss toi2o coreboard] CCA 2= 2 o TR ComPortd | _ComPord | ComPortd_|
w164 203224 1651;  wiite datas tai2c core5 board] CC2 ComForl I ComFartd | Assi |
w0161 3025; *write datas to i2c cored board] goll registers | 34 w0 co 4 2 m 04 omPort omPart S0

01671 41 32 *wwrite datas to i2 5 boardl gol? regist = -
xD 1294321 Ml SRR SRR ERE s o s 35 <4 4 3 m 04 06 Bit prezentation of selected bytes |
get 4; 36 M0 co 4 2 m 04
;ue?;.ES 4331; krl <4 44 3 m 04 o7
w01294341; 3| Mo 0D 4 2 T
get d;
W01291 35 0; 39 <4 44 3 m 04 [I]
get 4 40 0 Co 4 2 m 04
W ?1.29 1361; 4 <4 44 3 o 04 09
n01304161: 2 |MD CD 4 2 m
QEE?IJSD 1171 43 <d 44 3 m 04 10
;vet 4 : 44 M0 co 4 2 m 04
wiO1304181; 45 <4 44 3 m 04 1
get d;
w01301190: 46 M0 co 4 2 m 04
get 4; 47 <4 44 3 m 04 12
38?1.301 201; 48 M0 Ca 4 2 m 04
wO13E 4161 49 <4 44 3 m 04 13
aet 4;
wOT3E 4171 1] M0 co 4 2 m 04
get 4 51 <4 LE] 3 m 04 14
wltJ;354181; 52 10 Co 4 2 m 04

et 4;
m01361190: 53 [« 44 3 o o4 15
QBE‘%JBH T A4 0 Co 4 2 m 04
el ' B | 4 3o 04 16
wD;I444D1; 56 M0 co 4 2 m 04
a,e.tj 144411 57 <4 44 3 iy 04 17
get 4; 2] 40 ca 4 2 o 04
S’e? ;_44 421; [5ie] 4 44 3 m 04 18
w1441 30; EO M0 co 4 2 m 04
aet 4;
w1441 41; Bl |4 M 3 m o419
get 4; —||B2 0 Co 4 2 m 04

Tz <4 a4 3 o 0420 :|
4| | 3 -~

[ [ [ &3 Line(s), 321 bytes 4




Click “File Open” button, Select FRAM Load.sls from CCM Testing

folder.

Click “Run Once”, the middle section of the window should display the
results. The Node # column will contain the CCM hardwired ID.

Click “File Open” button, Select FRAM Read.sls from CCM Testing

folder.

Click “Run Once”, the middle section of the window should display the
results. The Node # column will contain the CCM hardwired ID. The Status
will display the contents of the Status register and the RdData column will
display a count of 10-33, beginning in row 2. As shown in the following

picture.
* LM% HCAL CCM debugger, ¥1.4.1, filename - C:ccmn_debugger CCM_TESTING . FRAM res -0l x|
H B O g o ! X =) &

File Open File Sawve  File Save Az e File LCompile Bun Once Fiun Stop Show/Hide Setup
w1234 320; [ Comd |Code |Datawilailng |RLhg |Modef |Status |FdDatal = II |
g2t 4 1 o = | rI p I2 I = I|:|4 | 4 j ComPart] ComPort2 CaomPart3
get I ComPaortd I CarnPortd | ComPortd I
w1294 330; 2 <4 44 3 1F 04 10
get ;; 3 <5 45 3 1F 0 11 ComPort0 I ComPortld | Assign I
get b
w1234 340; 4 b0 Co 4 2 1F 04 Bit prezentation of selected bytes |
gz: g 5 ITEPT! 3 04 12
w0130 4 16 0: 5 5 45 3 04 13
98: g: 7 MO CO 4 2 T

et b;
0130417 0; 5 | 44 3 1F 04 14
get & 9 <5 45 3 1F 04 15
qet 5;
wi1304180; 10 k0 co 4 Z 1F 04
get g: 11 <4 44 3 1F 04 16
e 12 |5 |45 3 F |4 17
get 4; 13 M0 co 4 2 1F 04
f'fﬁ,ﬁ'gsmm. 4[4 44 3 1 4 18
get 4; 15 <h 45 3 1F 04 19
get &;
w0136 4180 16 k0 Co 4 2 1F 04
get 4; 17 <4 44 3 1F 04 20
get &;
w0144 400: 18 <A 45 3 1F 04 |
get 4; 19 MO Co 4 2 1F 04
get & 20 4 44 3 1F 04 22
w144 410; ‘
get 4; 21 <h 45 3 1F 04 23
QEISE‘I;M o 22 M0 Co 4 2 1F 04
E.”et 4; ] =D EE R 3 T 04 24
get b; _I 24 <5 45 3 1F 04 25 _I

36 Line(s), 96 bytes




Click “File Open” button, Select TTCrx Read Write.sls from CCM Testing

folder.

Click “Run Once”, the middle section of the window should display the
results. The Node # column will contain the CCM hardwired ID. The Status
will display the contents of the Status register and the RdData column data
read back from the TTCrx. As shown in the following picture.

“ - CMS HCAL CCM debugger, ¥1.4.1, filename - C:hcom_debuggeri,CCM_TESTING' ttcrx_read_write w5 30.sls - |E||1|
H ] g o @ X N Fl
File Qpen File Save  File Save s Mew File LCompile Bun Once Run Stop Show/Hide Setup Exit

wlB47130070; % write datas to TTCrs core? registers 0 # Comd |Code |Datawi|arilng |RLha |Moded |Status |RdDat I
wOE471307 17, % write datas to TTCrs core? registers 1 1 o I IIE I2 I”_. ID4 I 4 ﬂl Lo o ﬂl
wOB4130212* wiite datas to TTCr core? registers 2 ComPort0 | ComPortd | ComPond |
w B4 1303147 % wiite datas to TTCrx core? registers 3 ||| 2 ] cn 5 2 1F 04 I I I
wi0141032161651;* clear registers in CCh ComPaortd ComPartd Aszzign
w1921 30 0: * read register 0 in TTCrx E M0 |CO 5 (2 jiF |
get 4 ) ) 4 t0 co a 2 1F 04 Bit presentation of selected bytes |
w1521 301; % read register 1in TTCrx 5 M ol a 7 1F o
get 4;
w0192 130 2; * read register 2 in TTCrx & 0 ca 4 2 1F 04
get 4; 7 4 44 3 T 04 |os
w1327 30 3; ¥ read reqgister 3in TTCrx <
get 4: g 0 co 4 2 1F 04

9 <4 44 3 1F 04 0E

10 0 Co 4 2 1F 04

11 <4 44 3 1F 04 oac

12 0 Co 4 2 1F 04

13 <4 44 3 1F 04 93

Source modified |

13 Line(s), 66 bytes

If boards passes the test then put a dot on and put into “pass” box, if fail put

into “fail” box.
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